INTRODUCTION {#sec1-1}
============

Although now largely supplanted by color Doppler ultrasonography for the diagnosis of deep venous thrombosis of the limbs, radionuclide venography (RNV) has also been shown to have very good diagnostic performance in the detection of lower limb deep venous thrombosis with sensitivity exceeding 80-90%\[[@ref1][@ref2]\] and accuracy of up to 95 to 100% compared with contrast venography.\[[@ref3][@ref4]\] It also imparts a smaller radiation dose than fluoroscopic contrast venography or computed tomography (CT) venography\[[@ref5]\] and without the risk of adverse events from radiographic contrast media. Another strong point is that RNV can be done as a part of a ventilation-perfusion lung scintigraphy (V/Q scan) to offer an all-in-one test to assess venous thromboembolic (VTE) disease in the limbs and the lungs in one study.\[[@ref6]\] Because deep venous thrombosis and pulmonary embolism can frequently be found concomitantly,\[[@ref7][@ref8][@ref9][@ref10]\] it is the practice in our center to perform a RNV in conjunction with V/Q scanning.

CASE REPORT {#sec1-2}
===========

A 21-year-old young woman presented with a chief complaint of swelling of bilateral lower extremities, more on the left side than the right, for 2 days prior to seeking medical attention. One month before, she described a similar swelling of her right lower extremity that lasted for about 1 week which spontaneously improved. She has one child of 4 years of age and has been taking oral contraceptive pills for 2 years. She had a history of thrombocytopenia of which cause has not yet been determined. She has no known underlying cancer. She has no history of miscarriage. Upon admission, she was fully conscious and alert. Her weight and height were 96 kg and 170 cm, respectively. Her initial blood pressure, heart rate, respiratory rate, and body temperature were 112/82 mmHg, 108 bpm, 20 bpm, and 37.9 c, respectively. She had swelling of both lower extremities more pronounced on the left side. After an initial assessment, color Doppler ultrasonography was done and revealed acute deep venous thrombosis. She was positive for lupus anticoagulant which suggested that antiphospholipid syndrome was the cause of her extensive thrombosis. Further, CT venography revealed partial thrombosis of the entire inferior vena cava (IVC) down to the common and external iliac veins and common femoral veins \[[Figure 1](#F1){ref-type="fig"}\]. A ventilation-perfusion lung scintigraphy was requested to evaluate for pulmonary embolism. Imaging was carried out with Vertex V60 EPIC HP Gamma Camera System (ADAC Laboratories, USA) using a LEGP collimator. For the ventilation study, the patient inhaled 20 mCi of Tc-99m diethylenetriamine-pentaacetic acid aerosol and 6-view images of the lungs were obtained for 300 k counts per view. Immediately after the ventilation study, the lower extremity ascending RNV was done by injecting 3 mCi of Tc-99m macroaggregated albumin intravenously at the superficial vein of each feet with elastic bandages tied around both ankles. Anterior and posterior scintigraphic imaging started at the ankle level with the gamma camera moving proximally up to the upper abdomen at a speed of 20 cm/min. Then, immediately after the venogram was acquired, the 6-view perfusion lung images were obtained for 1200 k counts. A postexercise scan of the lower extremities was also done after the patient performed alternate leg raising for about 15 min during the time the perfusion lung scintigraphy was being acquired. The RNV revealed the absence of radiotracer activity in the deep venous system of bilateral lower extremities with the radiopharmaceutical shunting into numerous superficial collateral veins at the calves, thighs, pelvis, and the anterior abdominal wall. There was diminished radiopharmaceutical activity in the IVC with shunting into the paravertebral veins.\[[@ref11]\] The postexercise scan revealed that there was retention of the radiopharmaceutical in both calves and faintly along the deep veins of the thighs and the iliac veins. These findings mirror that of the contrast-enhanced CT which indicate extensive thrombosis in the deep veins of both lower extremities up to the iliac veins and the IVC \[[Figure 2](#F2){ref-type="fig"}\]. Upon examination of the lung scintigraphy, a large mismatched perfusion defect at the left lower lobe was seen which suggested pulmonary embolism. It was noticed that there is radiopharmaceutical activity accumulation in the upper abdomen which was seen in only the perfusion scan but not in the ventilation scan \[[Figure 3](#F3){ref-type="fig"}\]. A SPECT/CT of the lung and upper abdomen was performed to better characterize these lesions and revealed that there was increased radiopharmaceutical uptake in segment 4 of the liver or the quadrate lobe \[[Figure 4](#F4){ref-type="fig"}\]. The SPECT/CT of the lung also more clearly revealed the perfusion defect at the superior and basal segments of the left lung with no corresponding opacity on the CT image, which further consolidates the diagnosis of pulmonary embolism (image not shown).

![Contrast-enhanced computed tomography scan reveals partial thrombosis of whole part of inferior vena cava, both common iliac veins, both external iliac veins (arrows), and both common femoral veins (not shown in this image)](IJNM-31-144-g001){#F1}

![Lower extremity radionuclide venogram. Anterior initial image (a), anterior post-exercise image (b), posterior initial image (c), posterior post-exercise image (d). The initial images demonstrate absence of Tc-99m macroaggregated albumin activity in the deep veins of the both lower extremities up to the femoral and iliac veins and the inferior vena cava along with numerous superficial venous collateral vessels (arrows). Retention of the radiopharmaceutical is seen in the post-exercise images (arrowheads)](IJNM-31-144-g002){#F2}

![Left anterior oblique view of ventilation-perfusion scintigraphy shows a mismatched perfusion defect at the left lower lung (arrow head). The ventilation image (a) shows no abnormal uptake in the abdomen, while the perfusion image (b) shows intense Tc-99m macroaggregated albumin activity in the right upper abdomen (arrow)](IJNM-31-144-g003){#F3}

![Single photon emission computed tomography/computed tomography of the liver (a) reveals that the radiopharmaceutical activity seen in the planar image is an uptake in segment 4 of the liver due to systemic-portal shunting of Tc-99m macroaggregated albumin via the paraumbilical vein secondary to the patient\'s inferior vena cava thrombosis. The noncontrast computed tomography image reveals no corresponding morphological abnormality of the liver (b)](IJNM-31-144-g004){#F4}

DISCUSSION {#sec1-3}
==========

This case highlights some interesting points. First, it demonstrates the strength of RNV and V/Q scan as an all-in-one modality for evaluation of a patient with VTE assessing the thrombotic burden in the extremities as well as in the lungs. RNV is a viable option for evaluation of patients suspected of having limb VTE with its high sensitivity and accuracy\[[@ref1][@ref2][@ref3]\] and can serve as an alternative imaging modality in cases where Doppler ultrasonography is not feasible. This case also presents an uncommon finding in RNV which is the "hot quadrate lobe" sign secondary to IVC thrombosis causing systemic-portal shunting to the liver via the paraumbilical vein.\[[@ref11]\] The hot quadrate lobe sign has been described in literature in planar RNV\[[@ref11][@ref12]\] and contrast-enhanced CT,\[[@ref13]\] but to the author\'s knowledge, this is the first report of this finding being demonstrated by SPECT/CT. Several causes of focal hepatic hotspots on nuclear medicine imaging have been described. Obstruction of either superior vena cava or IVC has been reported to result in hotspot in the quadrate lobe caused by collateral venous drainage through the umbilical or paraumbilical veins which in turn drain into the left branch of the portal vein resulting in "systemic-portal shunting,"\[[@ref13][@ref14][@ref15]\] while hepatic vein obstruction in Budd-Chiari syndrome is related with focal uptake in the caudate lobe.\[[@ref16]\] Hepatic pathology including focal nodular hyperplasia,\[[@ref17]\] regenerative nodules,\[[@ref18]\] liver abscess, hemangioma, and hepatocellular carcinoma\[[@ref19]\] have also been reported to accumulate radiocolloids, but can occur anywhere in the liver. This case highlights an example of the use of SPECT/CT as a hybrid imaging modality which can help provide valuable anatomical context to the functional aspect of nuclear medicine imaging. This point is further emphasized in this case since the SPECT/CT clearly demonstrated multiple segmental perfusion defects in the left lung where the corresponding CT revealed no parenchymal lung abnormality, which is indicative of pulmonary embolism. The planar V/Q scan also demonstrates these perfusion defects, but further imaging with SPECT/CT may provide improved visualization with additional anatomical correlation as in this case.\[[@ref20]\]
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